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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o MaTeMaTHKE Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUs

COCTaBJICHA HA OCHOBC.

e  OOII COO, yrBepxkaeHHoM npukazoM Munnpocsemienus ot 18.05.2023 Ne 371;

e ®I'OC COO,ytBepxaeHHbIM NpukazoMMunIpocsenienus Poccun ot 12.08.2022 Ne 732;

e OcHOBHOI1 00pa30BaTeIbLHON MPOTrPAMMBI CpeHEro o01ero oopazoBanusi MyHUITUTIATBHOTO
OropKkeTHOr0  00mmeoOpa3oBaTenbHOrO  yupexkaeHus «HoBorpuropbeBckass — cpemHsis
o0meobpazoBarenbHas MKoJa — ASTCKUM caay HmwkHeropckoro pariona Pecnybmuku Kpbim
(2024 r.);

e VYyebHOrO riaHa OCHOBHOI1 00pa3oBaTeIbHON IPOrPaMMBbI CPETHETO o0miero

obpazoBanust MBOY «Hosorpuropsesckas COLLJICy»

Pabouas mporpamma ydeOHOro Kypca «l'eoMerpusi» 0a30BOTO ypOBHS IS
oOyuarormuxcss 10 —11 kmaccoB pa3pabotaHa Ha ocHoBe DenepaibHOrO
rOCy/IapCTBEHHOI'O0 00pa30BaTEbHOrO CTaHAApTa CPEAHEro oOuiero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPENBABISIEMBIX K
MaTeMaTHYEeCKOMY OOpa30BaHUIO, M TPATUIUA POCCUUCKOTO 0Opa3oBaHUA.
Peanuzauus nporpaMMbl 00eclieYMBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIIETCHIIUSIMU,
COCTaBJISIIOLIMMHM OCHOBY JJIi CaMOpa3BUTUSL M HEIMPEPHIBHOIO 00pa3oBaHUS,
LEJIOCTHOCTh OOUIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIbHOIO pPa3BUTHUS
JUYHOCTU 00yYarOIIXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJOBJIEHA NPAKTHUECKONM 3HAYMMOCTBIO METAanpeIMETHBIX U
OpEeIMETHBIX PE3YyJbTAaTOB OOYUYEHHUS T'€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs oO0y4aromuxcs, (opMHUpoBaHUS (YHKUIMOHATIBHOM MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHbIX NUCUMIUIMH. Pa3zButne y oOydarommxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHH PEaJbHOIO0 M HJICATBHOIO, XapaKTepe OTpPaKeHHs
MAaTEMATUYECKOM HAyKOM SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHUYECKOT0 MOJIETUPOBAHUS B HAYUYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yYalmxcsa, a TakKe KauecTB MBIIUJICHUs, HEOOXOAMMBIX [UJIsl aJanTaluud B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBAsieTCss OAHUM M3 0Aa30BBIX NMPEIMETOB HAa YPOBHE CPEIAHETO
oOmero oOpa3oBaHHs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOU.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYCHUHU OOYHArOIIUMUCS
MOHATUHUHBIX OCHOB F€OMETPHUH U MIOCTPOCHUH LIETIOYKU JOTUYECKUX YTBEPKIACHUN



B XOJI¢ pCUICHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIIBUTATh W OIPOBEpPraTh
TUTIOTE3bI HEMOCPEACTBEHHO HCIOL3YIOTCS MPU PENICHUH 3a7a4 €CTeCTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (DU3UKH.
YMeHHne OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 001acTsaX JesATeNbHOCTH 4YenoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaNIbHOrO ObITHS, (opma
OTpPaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH. OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIUHSAET pa3Hble BUABI y4eOHOM U TPYIOBOM N1E€ATEIHLHOCTH,
ABJIIETCSI OJHUM W3 MPOQPECCHOHAIBHO BaXXKHBIX KA4yeCTB, MOITOMY aKTyallbHa
3amadya (GOpPMUPOBAHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBHIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JEATEIHHOCTU 10 MHOTUM HAIIPABJICHUSIM.
[lens ocBoeHust mporpamMmbl ydebHOro kypca «l'eomeTrpus» Ha 06a3oBOM
ypOBHE 00yueHus — 00Ieo0pa3oBaTeibHOE W OOILIEKYJIbTYpPHOE pPAa3BUTHE
oOydaronxcs  4epe3  OoOecriedeHHEe  BO3MOXKHOCTH  MpPUOOpETEeHUus |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKMX 3HAHMM W JCHUCTBUM,
crenuUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JDKEHUs 00pa30BaHUs
M0 CTIEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.
[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TNIpeIHAa3HA4YCHA IS
oOydJaronuxcst CpeaHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPyTHCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroniuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MATEeMaTHUYECKHUE YMEHHUSI, CBSI3aHHBIC
COo crnenu@uKod TEeOMETPUH ¢ HEOOXOAWUMBIE [JIi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3YYUTh T€OMETpPHUIO OoJee
r1y0OKO, €Clii B JaJbHEHIIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUYECKUX
3HAHMX B MPOPECCUOHATBHON JESTEIHHOCTH.
JlocTikeHne 1enu OCBOCHMSI TMPOTpaMMbl  O0OECIIEUMBACTCA PpEIICHUEM
COOTBETCTBYIOIMX 3amad. [IpuOpUTETHBRIMH  3aJa4aMH  OCBOEHHUS  Kypca
«I"eoMetpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitOTCS:
e (opMupoBaHME TmpEACTAaBICHUS O TEOMETPHM KaK dYacTH MHPOBOH
KyJbTYPhI H OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHue TpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpaIleHUs
KaK 0 BaXHEHIIMX MaTeMAaTHUYECCKUX MOJEISIX, MTO3BOJISIOMINX ONKMCHIBATH
¥ U3y4aTh pa3HbIC SBJIICHHUS OKPYKAIOMIETO MUPAa;

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEpPTEkKax, MOJCISIX U B

peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUE METOJAMH PEIICHMs 3a/lad Ha TIOCTPOCHUS Ha M300paKEHUIX

POCTPAHCTBEHHBIX PUTYD;



e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSIMH O
MHOTOIPAaHHHUKAX M TeJaX BPALLECHUS U UX OCHOBHBIMU CBONCTBAaMU;

e OBJAJCHUE  aAJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THIOB  3aJ]lay;
dbopMHpoBaHHE yMEHHUS  MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelbHbIC
paccyXIeHus B XOJAE pPEIICHHS CTEPEOMETPHYECKHX 3alady M 3aJ1ay C
IPaKTUYECKUM COAEPIKaHUEM;

e pa3BuUTHE UHTEUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
oOydJaronmxcs, IMO3HaBaTEJIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHHI, KpUTUYHOCTH MBIIUICHUS;

e (opmupoBanue GbyHKIHOHATBHON TPaMOTHOCTH, pEJEBAHTHOM
F€OMETPUU: YMEHUE pPaclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B peaJbHBIX >KU3HEHHBIX
CUTyallUsiX M IpPHU H3YyUYEHUU JPYIHMX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEHl W 3aKOHOMEpHOCTeH, (OpMyIMpOBaTh HUX Ha S3bIKE
T€OMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar sl PElIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3aJla4y, HHTEPIIPETUPOBATh U OLIEHUBATH MOJYYEHHBIE PE3YIbTATHI.

OTIMYUTENBEHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAdaJle €ro H3y4YyeHWs 3a]ad, peIIaeMbIX Ha YPOBHE
MHTYUTHUBHOT'O MO3HAHU, U ONPEAEIEHHBIM 00pa30oM OpraHM30BaHHas padoTa Haj
HUMH, 4YTO CHOCOOCTBYIOT pAa3BUTHIO JIOTHYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIAPYET MPOTEKAHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Tpenmourenue oTAAETCSA HATISIHO-KOHCTPYKTUBHOMY METOAY OOYUYE€HHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
yYallUXC B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJISIHOCTh, a OIEpUpOBaHME O00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HAIJISIHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 UCXOJAHOI0 COACPKAHUS.

OcHoBHbIE cofepkaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpalieHusD,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacmpesensercds He TOJbKO [0 COJAEP)KATENbHBIM JIMHHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpeHEr0 00111ero 00pa3oBaHusl.

Conepxxanue o0Opa3oBaHUs, COOTBETCTBYIOLIEE MNMPEAMETHBIM pe3yibTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€éHHbBIM 10 ToAaM OO0yuyeHwus,
CTPYKTYPUPOBAHO TakuM o0O0Opa3oM, 4YTOObI OBJIaJICHUE T'€OMETPUUYECKUMHU



MOHSATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCIEI0BATEIbHO U MOCTYINATENbHO, C
cOOJII0ICHUEM TTPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKIIIOYAIUCH B
OOIIyI0 CHCTEMY T€OMETPHUYCCKUX MPEJCTABICHUN OOYYaIOIMIMXCS, PACIIUPSS U
yriIyOssist €€, 00pa3ysi MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

Ha u3ydenue reoMeTpun oTBOAUTCA 2 4aca B Heneno B 10 kitacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 y4eOHbIX daca.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, npsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuleNIbHble W CKpelmuBaronmecs npsamble. [lapauiensHOCTE NpsAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUICIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY MNPSMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenunea; NoCTPOCHUE CEYEHUH.

[lepneHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIICIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOu
MEPIIEHAUKYJISIPHON TUIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJI MEXAY MPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl JABYTPAHHOIO  yIJia.
[lepieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  NPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHaUKYISAPHOCTh  TUIOCKOCTEH: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NMEepPIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yromapHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh ITPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cporcta. llupamupa: N-yroiapHas nupamujaa, rpaHd U
OCHOBaHHWE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBI;, MPABUIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpuU3Mbl W nUpamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NMpaBWIbHAs MNHPaAMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpa’dap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUWIbHBIX MHOTOTPAHHHUKAX.



Brruncienre 571€MEHTOB MHOTOTPAHHUKOB: péEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMOW MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHor mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEJl.

11 KIIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyroliue HIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylolias M OCh; IUIONMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MOBepXHOCTU. KOHyC: OCHOBaHUME U BEpILIKMHA, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3ylolle U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U INIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
koHyca. O0BEM 1mapa u mIomass chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO M TEPHEHIUKYJSPHO OCH), CEUCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YuCio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IlpaBuno mapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBHWJI ACUCTBHM € Bekropamu. lIpsaMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YToJ Mexay BekTopamu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYAIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKITMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJIEHTUYHOCTH, YBAXKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMUKHU.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOIr0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYECKOe BOCIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad4, peleHnu, paccy X IEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCllEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEpecax 30pOBOro M 06€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbiM  cepam  mpodecCHOHANBHON  JIEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpLIaTh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrn W peamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTHM4eCKOMy OOpa3oBaHUIO U
caMo00Opa30BaHUI0 Ha TPOTSHKCHWHM BCEW J>KM3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHUICCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCTTUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPhI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IPOIIECCOB HA COCTOSIHUC MPHUPOIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX  MpoO0IieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMATHYCCKUX 3HAHWW JJIS PCIICHHs 33jad B
00JIACTH OKPY’KAaIOIICH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX MTOCJICJACTBUH JIJIsl OKPYKAFOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW MPAaKTUKW, [MOHMMaHHEM
MaTEeMaTHUECKOH HayKW Kak c(epbl UYeTOBEYECKOW MeATeIHbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHWBHJIW3AIMH; OBJIAJICHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KakK CPEICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHIWBHUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusmMu, YHUBEPCAaNbHbIMU Pe2YIAMUBHbIMU OeUCTEUIMU.

1)  Vuusepcanvmvie  nozmasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0c8oeHue
Memo008  NO3HAHUA ~ OKpYXHCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
uUccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAefcTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIHUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBbIC, CAWHUYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHBIC;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHU M, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTh cHoco0 pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbCcKue IeiCTBHUS:

e HCIOJB30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyupoBaTh BOMPOCH], (UKCHUPYIOIIKME MPOTHUBOpEUUE, MpolIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCcKOro
O0BeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEIBLHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI O PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIJIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

e BBIABISATH ACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BONIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUPOBaTh MHGOPMAIHIO, TIPEJCTABIATh €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAE&KHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvie KoMMyHukamugHvle  Oelicmgus,  0becneyusarom

copMUpPOBaAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0mmenne:



BOCIIpUHUMATh M (OPMYyIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHUSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, J1aBaTh MOSCHEHHUS 10
XOJy pelleHus 3a7aui, KOMMEHTHPOBATh ITOYyYEHHbIN pe3ybTar;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI T10 CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAICJIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIEHHUS C CYXICHHSIMH JIPYTHUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3IU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOI popme GpopMyIUpOBaTh pa3HOIJIACUs, CBOU BO3PAXKEHNUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEHIeHHUs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON PabOThI MPY PENICHUH YICOHBIX 3a7a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacipeAeNsaTh BUABI pabOT, JOTOBapUBATHCA, 00CYKIAaTh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJIEH;
y4acTBOBaTh B IPYIIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOIO YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyTUPOBAHHBIM YYACTHHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49M, BEIOUPATh CIIOCO0 pereHus
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM  II03HABATEJIBLHOW peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3ysbTaTa pelIeHUs MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPU PEUICHUU
3a7a4d, BHOCUTb KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEeIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3yJIbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, PsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CJEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U IEPIICHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduinmpoBaTe B3aUMHOE pacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAaHHBIM yTOJI, TPaHU JBYIPAHHOIO YIJIa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM YToj JABYTPAaHHOTO YIJIa; TpalycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKIIBIM W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIbHBIN NapaJijiesienumne, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuU (BBINYKJIblE W HEBBINYKJIbIE MHOTOIPAHHUKH; TpPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaijiesIeuneabl).

OmneprpoBaTh MOHATHIMHE: CEKYIas MNIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBICHATH TPUHIUIIBI TIOCTPOEHUS CEYEHUM, UCTIOIB3YS METOJ CJIEJIOB.

CtpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATh
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permarp 3a1aun Ha HaXOXKICHUE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKUE METONbI TPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBIYMCIECHUE PACCTOSIHUNA MEXAY ABYMsI
TOYKAMHM, OT TOYKH JO TMpPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIINBAIOIINMUCS TPSIMBIMHU.

Permath 3aaun Ha HaXOXKICHUE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
ITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHMCIECHUE YIJIOB  MEXIy
CKPCIMBAIOIIMMUCS TPSIMBIMH, MEXIYy MNPAMOM M  IJIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupaMuja) ¢ TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (aKkThl Ui PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOIararoIMX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP  MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

IIpuBOIUTHE NpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYYECHHBIE 3HAHWS HA IMPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W IPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIHPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTh, O0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BBICOTa
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIaPOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (popMyI.

OnepupoBaTh TOHSATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

BbuncnsaTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTOOHBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUJI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUS.

W3BnekaTh, HHTEPHIPETHUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, O0BACHATh, KAKUMU CBOMCTBAMHU OHU 00JIaJIaIOT.

[IpuMeHSTh NpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOPaMH, CKaJIIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIN YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [0Ka3aTENbCTBO MATEMATHYECKUX OTHOIICHUWA W
HaxXO0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WJIu alifOpUTMaM, MPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTeHIINEe MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOoAMTE NpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIMW3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecku CcHOpPMYyIUPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEIOBaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, amnmapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposrbie)
Kontpoabnbie IIpakTnyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTebHbIE
padoThbI padoThI
pecypcebl
but6mmoreka [IOK
1 Brenetine & crepeomerpitio 10 https://m.edsoo.ru/1c209e37
5 [IpsimbIe U TJIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuotexa [JOK
[TapamienbHOCTh IPSIMBIX U IIJIOCKOCTEU https://m.edsoo.ru/1c209e37
3 [lepnieH UKy ASPHOCTD MPSMBIX U 12 bubmuoteka [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubnunorexa LIOK
4 VYTbl MEXAY MPSAMBIMU U TUIOCKOCTSIMH 10 1 https://m.edsoo.ru/1c209e37
but6mmoreka [IOK
> MurororpatHict 1 1 https://m.edsoo.ru/1c209e37
. but6mmoreka [IOK
0 OOBEMEI MHOTOrpaHHIKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpeHue: ceueHusi, pacCTOSTHUS U YTIIbI 4 Bubmmorexa [IOK
P ' > P Y https://m.edsoo.ru/1c209e37
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KVIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne ni/m Kourposbuble IIpakTHyeckue
NPorpamMmMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcsl
bu6mmoreka [IOK
L Tema ppateris 12 https://m.edso00.ru/1c209e37
" bubmuorexa [JOK
2 OOnemer Ten > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [JOK
3 BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 httos://m.edso0.ru/1c200e37
4 [ToBTOpeHue, 060061IeHNE, 7 1 bubmuoreka [JOK
cucTeMaTu3auus 3HaHUN https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0







HOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoabsnbie IIpakTnyeckue
n/n Bcero u3ydyeHusi odOpa3zoBaTesibHbIE
padoTbl padoThI
pecypcbl
OCHOBHBIE TIOHSITHS CTEPEOMETPHH:
TOYKa, MpsiMasi, IIOCKOCTb,
npoctpancTso. [IpaBuna
M300paKeHUs Ha PUCYHKAX: 1 bubmorexa [IOK
P pHey L https://m.edsoo.ru/aecc77cd
M300paKeHM IOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepeHbI OTpe3Ka
ITonsaTHA: nepecekaromuecs
IIJIOCKOCTH, MepeceKarouecs npsmas 1 bubmmorexa [JOK
> HEP P https://m.edso0.ru/2d8a9c99
U TJIOCKOCTh
[TonsTus: nepecexaroniuecs
IIJIOCKOCTH, MepeceKarouecs npsmas 1 Bubmmorexa [IOK
> 11EP P https://m.edsoo.ru/db685e73
U TJIOCKOCTh
3HaKOMCTBO C MHOT'OIPaHHUKaMH,
n300pakeHNEe MHOTOTPaHHUKOB Ha 1 bubnmnoreka HOK
PUCYHKaX, Ha TPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
Havaneubie cBenenus o kyoe u
UpamMuie, X pa3BEPTKU U MOJETU 1 bubmmorexa LIOK
PANIAS, T% PESBED ‘ https://m.edsoo.ru/b30df38
CeueHusi MHOTOIPaHHUKOB
bubnmoreka [JOK
HavanwsHbie cBeneHus o kyoe u 1 o

https://m.edsoo.ru/3d8ffd32




nUpaMuIe, UX pa3BEPTKH U MOJICIH.
CeueHust MHOTOIPaHHUKOB

[Tonsatue 06 akCHOMATUYECKOM

bubnunoreka [JOK
7 MIOCTPOCHUH CTEPEOMETPUN: AKCHOMBI
https://m.edsoo.ru/Occ5c4fe
CTepEOMETPHUU U CIEACTBHS U3 HIX
ITonsatre 00 aKCHOMATHYECKOM
8 IIOCTPOEHNUU CTEPSOMETPHUM: AKCHUOMBI buGnnorexa LIOK
p p pHH: https://m.eds00.ru/239c8ch4
CTEpEOMETPHUH U CIEACTBUS U3 HUX
ITonsatre 00 aKCMOMATHYECKOM
9 IIOCTPOEHUU CTEPECOMETPUM: AKCHUOMBI bubnnorexa [IOK
p p pHit: https://m.eds00.ru/65c6b106
CTCPEOMETPHUH U CICACTBHS U3 HIX
IToustre 00 akCHOMATUYECKOM
10 IIOCTPOEHUH CTEPECOMETPHUH: AKCHUOMBI bubnnorexa [IOK
p p PHH: https://m.edsoo.ru/258fc245
CTCPEOMETPHUH U CICACTBHS U3 HIX
B3aumHoe pacmonoxeHue npsmMbIx B
1 IIPOCTPAHCTBE: NIEPECEKAIOLINECS, bubmuoteka [IOK
MApaJUIENBHBIE U CKPEILIMBAIOIINECS https://m.edso0.ru/1a2520f6
MpsIMbIE
[MapaniensHOCTh MPSMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
12 napajuieiIbHbIE IPIMBIE B Bubmorexa OK
P p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MapaIICILHOCTh TPEX
MPSMBIX
[TapayienbHOCT IPSIMBIX U
13 IJIOCKOCTEN B ITPOCTPAHCTBE: bubnmnoreka HOK
[TapamenbHOCT IPSIMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
bubnuoreka LIOK
14 VYIuIBI ¢ COHANPABIEHHBIMU 1

https://m.edsoo.ru/9f4071b9




CTOpOHaAMU

15 VYron Mexay npsMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsmMbIMU B bubnnoreka [JOK
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapanienbHOCTh IIOCKOCTEN: bubnuoreka [IOK
NapajuleIbHbIEC INIOCKOCTU https://m.edsoo.ru/2e18f255
18 CaolicTBa napamienabHbIX INIOCKOCTEN bubmmoreia LIOK
p https://m.edsoo.ru/e504d656
[Ipocrelimne npoCTpaHCTBEHHBIE
19 (pir bl Ha HJIOI:::KOCI;H' TETpa’ bubmmoreia LOK
P $ TETPAAP, https://m.edso00.ru/4a28dc02
KyO, mapaenenurne,
. bubnuotexa [JOK
20 Hoctpoenne ceuernnit https://m.edsoo.ru/1d434dOf
but6mmoreka [IOK
21 I1 i
OCTPOCHHE CeRetH https://m.edsoo.ru/ec26fe5d
Konrponsnas pabora o teme
99 "[IpsiMble U TUIOCKOCTH B bubmuoteka [IOK
npocrpascTse. [lapamienbHOCTD https://m.edsoo.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEN"
[leprieHAMKYIAPHOCTD MPAMOU U
23 HJIECKOCI"[H/I'};IC I;IGH UK IJ)UI HBIE bubnxorexa LTOK
+ IEPHEHIIEYIBIp https://m.edsoo.ru/b19f6a5d
IIpsIMbIE B IPOCTPAHCTBE
24 [Ipsimbie napajuiebHbIE U bubnmnoreka HOK
MEePNEHANKYJIISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimble napasuienbHblEe U Bu6muotexa [JOK
MEePIEHANKYIISPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubmmoreka [JOK




HpHMOﬁ H IIJIIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHuKyIsIpHOCTH bu6mmoreka [IOK
MPSIMOM M MJIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubnuoreka [IOK
MEPIEHANKYIISIPHOM MIIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoit bubnuoreka [IOK
MEPIIEHAUKYIISPHOM IIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsimoit bubmuoreka [JOK
MEPIEHANKYIISPHOM IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[TepieHIUKYIISp U HAKJIOHHBIC:

31 paccTosiHUe OT TOYKH JI0 TIIOCKOCTH, E::[?/I//I;T:;(:)?S/I;C”? 43
paccTosiHuE OT PSIMOU 70 TUIOCKOCTH T '
[lepnieHIUKYISp U HAKJIOHHBIE:

32 paccTostHUuE OT TOYKH JI0 IJIOCKOCTH, E’[I'/[I[?sj?/y/ﬁT:(;(se:)(])lrou}é 6fefadd
PAcCTOSIHUE OT NPSAMOM JI0 INIOCKOCTH T '
[lepnieHIUKYISp U HAKJIOHHBIE:

33 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, ﬁ;{i?;j;fg;gﬁ};b?b 8e3
paccTosiHUE OT MPSMOM 70 TNIOCKOCTH T '
[lepnieHIuKyIsIp U HAKJIOHHBIE:

34 paccTostHuE OT TOYKH JI0 IJIOCKOCTH, E;fj;ﬁf;;?ﬁ};bee 22bc
paccTosiHUE OT MPSAMOM 70 TNIOCKOCTH T '

35 VYTIIbl B IPOCTPAHCTBE: YIOJl MEXAY bubmmoreka [JOK
MNPAMOU U TJIOCKOCTHIO https://m.edso0.ru/6b61b2b4

36 JIByrpaHHbIN yroJ, JUHEHHBIN yroi Bu6muotexa [JOK
JBYI'PAHHOI'O yIJla https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbI{ yToJ1, TMHEHHBIA YToJl bubnmnoreka HOK
JBYI'PAHHOI'O yIJla https://m.edsoo.ru/c7c777ed

38 [leprieHIUKYISPHOCTD MIOCKOCTEH: bubmuorexa [IOK




MIPU3HAK NEPIEHANKYIISIPHOCTH JABYX
IJIOCKOCTEN

[leprieHANKYISIPHOCTH MIOCKOCTEH:

https://m.edsoo.ru/ec3e2da3

bubnunoreka [JOK

39 HpHSHaK H(ip HOHAMIYIEPROCTH Ay https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
[lepneHuKyIApHOCTD IJIOCKOCTEM:
40 np§3HaK negnegnnxynapﬂocm IBYX bubmmorexa LOK
. https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEN
41 Teopema o TpEX nepHEeHANKYISIPAX Bubmmorexa [IOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX NEpPHEHAUKYIIAPAX bubnmorexa HOK
https://m.edsoo.ru/52188a7d
43 TeopeMa 0 TpEX NEpPHEHAUKYIIAPAX bubnnorera LHOK
https://m.eds00.ru/9f246736
Konrponsnas pabora no remam
44 "[lepneHAUKYIAPHOCTD NPSAMBIX U bubmuorexa [IOK
mockocTeil" u "YTibl Mexy https://m.edsoo.ru/5b971ef3
IPSIMBIMU U TUIOCKOCTSIMU"
IloHsiTHE MHOTOIpaHHUKA, OCHOBHBIE
3JIEMEHTBHl MHOTOI'PaHHUKA,
45 BBIIYKJIBIE U HEBBIITYKJIbIE bubnmorera LHOK
B https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; Pa3BEPTKa
MHOTOTpaHHUKA
IIpusma: N-yrosibHas Npu3Ma; TpaHu U
46 OCHOBAHMS IIPU3MBI; IpsAMast U bubnmnoreka HOK
HAKJIOHHAsI IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
I10JIHAsl IOBEPXHOCTh IIPU3MBbI
47 [Tapannenenunen, NpaMOyroJibHbII bubnmnoreka HOK

mapajiiCJaCumIica 1 €ro CBOMCTBaA

https://m.edsoo.ru/8a7be683




[Tupamupa: N-yrojapHasi MupaMuaa,
IpaHu ¥ OCHOBaHHE MMHUPaMU/IbI;

48 OOKOBasl ¥ TIOJTHASI TOBEPXHOCTh bubmmorexa LIOK
B https://m.edsoo.ru/fblcd0a5
MMpaMU/ibl; IpaBUJIbHAS U yCEUEHHAs
nupamuia
[IpaBubHBIE MHOTOTPAHHUKH:
MOHSTHE MPaBUIBHOTO

49 MHOTOTpaHHUKA; IPaBUIIbHAS IIpU3Ma bubmuoreka [IOK
Y NIpaBUJIbHAS NTMPAMUA; IPABUIIbHAS https://m.eds00.ru/074c8865
TpeyrojbpHas MUpaMua u
MIPaBWIBHBIN TeTpadIp; KyO
[IpencraBnenue o MpaBUIbHBIX

50 MHOTOTpaHHHUKaX: OKTadIp, bubmmorexa LIOK

https://m.edsoo.ru/a0fdd5bf
JOJEKa’Ap U UKOCAdIP.
CumMMeTpus B IPOCTPAHCTBE:
CUMMETpUS OTHOCUTEIBHO TOUKH,

51 MPSIMOM, TUIOCKOCTH. DJIEMEHTHI bubmmoreka [JOK
CUMMETPHUH B UPaMUJIAX, https://m.edsoo.ru/b9e777d9
napajuiesienune1ax, NpaBuibHbIX
MHOTOTpaHHHUKaX
Brrunciienue anemMeHToB

52 MHOTOTPaHHUKOB: p&0pa, TuaroHasu, bubmmorexa [JOK

https://m.edsoo.ru/6cdbecef
YIJIBI
[Tnouianp 60KOBOM OBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTHU IIPSAMOM
53 MIPU3MBI, TUTOMIA/Ib OCHOBAaHUH, buGnuorexa [IOK
. https://m.edsoo.ru/37d84157
TeopeMa 0 GOKOBOW MOBEPXHOCTHU
MPSAMOU MPU3MBbI
54 [Tnomans 60KOBOI MOBEPXHOCTH U Bbubnunoreka LIOK




IOBECPXHOCTU HpaBHHBHOﬁ

MUPaMHUIBI, TEOPEMa O IUIOIIAN
OOKOBOI TIOBEPXHOCTH YCCUEHHOMH

https://m.edsoo.ru/5603e30b

MU PAMH/TBI
55 KonTponbnas pabota mo teme bubnuoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubmuorexa [JOK
5 Horsrue 06 0breme https://m.edsoo.ru/7ad0020b
N bubmuoreka [IOK
S OnEm nHpavi b https://m.edso0.ru/235171b3
. bubmuoreka [{OK
58 OOwEM rupamu et https://m.edsoo.ru/f47dfefd
. bubmuoreka [{OK
59 OOwEM Mupamu et https://m.eds00.ru/79¢10312
. but6mmoreka [IOK
60 OOwEM Mupamu et https://m.edsoo.ru/2faadc3f
N but6mmoreka [IOK
61 OOnEm mpH3Me! https://m.edso0.ru/79853608
N but6mmoreka [IOK
62 OOnEm mpH3Me! https://m.edsoo.ru/1e053890
N but6mmoreka [IOK
63 Onem mpusMEI https://m.edsoo.ru/482d3f51
64 KonrponsHas pabora o teme bubnuoreka [JOK
"O06BEMBI MHOTOTPAaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpEeHmE, 0000IIEHNE
65 CHCTEMAaTHU3allKs 3HAHHIA. bubmuorexa [IOK

[TocTtpoenue ceueHuii B
MHOT'OI'paHHUKC

https://m.edsoo.ru/098bedad




[ToBTOpenue, 060061IeHNE
CHCTEMaTH3aINsI 3HAaHWH.

66 Brrunciienue pacCTOSHUIN: MEXKIY 1 bubnnorexa [JOK
JBYMsI TOUKaMH, OT TOUKHU JI0 IPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TJTIOCKOCTH, MEXTY
CKPEIIMBAIOIINMUCS TIPSIMBIMU
bubnunoreka [JOK
o7 Hrorosas kouTpostbHas pabota L https://m.edsoo.ru/b9146bc0
[ToBTOpeHue, o6o0IIEeHNE
cHCTEeMaTH3aInsI 3HAaHUH.
Brruucnenue yrios: mexnay
68 CKPEUIMBAIOIIUMHUCS TPSIMBIMH, 1 bubnmorexa LOK
N https://m.edso0.ru/56765e8b
MEXy NMPSAMOUN U MIIOCKOCTHIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEKIY
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ara uudgposbie
Tema ypoka Konrtposbubie IIpakTHueckue A p
n/n Bcero u3ydyeHusi odOpa3zoBaTejbHbIE
padoTbl padoThI
pecypcsbl
Cdepa u map: meHTp, paanyc,
1 UaMeTp; INIOAab IOBEPXHOCTU 1 bubnnorexa LOK
b5 IO P https://m.edso0.ru/0341bc2b
cepsl
B3aumnoe pacnonoxenue chepsl 1
bubnunorexa LIOK
2 IJIOCKOCTH; KacaTellbHas III0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; miomanb chepsl

3 N306pakenue cgepsl, apa Ha 1 bubmuoreka [IOK
mockocT. CeyeHus mapa https://m.edso0.ru/bc15f7f2
[unuaapudeckas MOBEPXHOCTb,

4 00pa3yromue UIHHIPHIECKON 1 bu6muoreka [IOK
IIOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.edso0.ru/6054b8c1
MMOBEPXHOCTHU
Hununaap: ocHoBaHUs U OOKOBas

5 MOBEPXHOCTh, 00pa3yroIias u och; 1 bu6muoreka [IOK
IUIOIA s OOKOBOU U MOJIHOM https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N306paxkenne nunuHapa Ha
wiockocT. Pa3Béprka nununapa.

6 Ceuenus nuimHapa (MI0CKOCTHIO 1 bubmmorexa LIOK

HHAP ’ https://m.eds00.ru/016e25eh
napajuieIbHON UIu
MEePHEHIUKYISIPHON OCH LIHJIUH]IPA)
bubnmnoreka HOK
7 Konnueckas noOBEpXHOCTB, 1 1

https://m.edsoo.ru/c94ba09b




o0pazyrone KOHUYECKOn
ITIOBEPXHOCTH, OCh Y BEPIIMHA
KOHHMYECKOU IMOBEPXHOCTH

KOHYCZ OCHOBAaHHC U BCpIINHA,

8 o0pa3yrolas 1 och; MIO0IAAb Bubmiorexa OK
. . https://m.edsoo.ru/897dd3b2
OOKOBOW U MMOJIHOW TOBEPXHOCTHU
Y cedéHHBIN KOHYC: 00pa3yromue u
9 BBICOTA; OCHOBaIZI/IH u gOKZB;II Bubmmorexa [IOK
’ https://m.edso00.ru/1468bab3
MOBEPXHOCTh
N306paxenune koHyca Ha
IJTOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubnuoteka [JOK
[apajuleJIbHON OCHOBAHUIO, U https://m.edsoo.ru/0bdelbe8
IJIOCKOCTBIO, TIPOXOSIIEH uepe3
BEPIIIHHY)

1 KomOunanums ten BpamieHus u bu6muoreka [IOK
MHOTOTPAHHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, ONMUCaHHbINA OKOJIO

12 cdepsr; cepa, BIUcaHHAs B bubnmoreka [JOK
MHOTOTPAaHHUK WJIA B TEIIO https://m.eds00.ru/0b136158
BpAIICHHS

13 [Tousitue 06 006éMe. OCHOBHBIE bubnunorexa LIOK
CBOICTBa 00BEMOB TEJ https://m.edsoo.ru/26a03fb7

N bubnnorexa [IOK
14 O6b8m wmiszpa, Komyca https://m.edso00.ru/5513d87b
N bubnuorexa [{OK
15 OObm wiapa u niowaz: chepe! https://m.edsoo.ru/d189bde2
16 [TogoOHBIE TENa B MPOCTPAHCTBE. bubmmorexa [IOK

https://m.edsoo.ru/810cfleb




COOTHOIIEHUS MEXKY TUIOMIAIIMHU
MMOBEPXHOCTEH, 00bEMAMM
MOAOOHBIX TEI

17 KonrtponbHas pabora no remMmam bu6mmoreka [IOK
"Tena Bpamenus" u "O0beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha MI0CKOCTH U B bu6mmotreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxeHue ¥ BBIYMTAHNUE BEKTOPOB bubmorexa [TOK
P https://m.edsoo.ru/23f4f089
20 YMHOXeEHUE BEKTOpa Ha YHCIIO bubmorexa [IOK
P https://m.edsoo.ru/dee379eb
Pasnoxxenne BekTopa 1o TpéM
21 HEKOMIUTAHAPHBIM BEKTOPaM bubmorexa [IOK
P paM- https://m.edsoo.ru/a28fd74e
[IpaBuio napannenenunena
Pemenne 3a7a4, CBSI3aHHBIX C
22 MPUMEHEHHEM TIPaBUII EHCTBUH C bubmmorexa LIOK
P P A https://m.edso0.ru/5a827900
BEKTOpaMH
KoopannatHO-BEKTOPHBIN METO
23 1 Hpimeﬂnn reOMef WYECKUX " bubmorexa HOK
pup P https://m.edsoo.ru/d3alfe30
3a1a4
IIpssMoyronbHas cucrema
24 KOOpJUHAT B IPOCTPAHCTBE. Bu6muotexa [JOK
Koopaunars! Bexropa. [Ipocreiimue https://m.edsoo.ru/48db7058
3a/1a4¥ B KOOPIMHATAX
VYrois Mexay BEKTOpaMH. bubnuoreka [JOK
25
CkansipHoe MpOU3BE/ICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mexuay bubnmoreka [JOK

IIPSAMBIMHA U INIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e




KontponbHas pabora no Teme

27 "BekTophl 1 KOOpAMHATHI B 1 bubmmorexa LIOK
. https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHue, 06001IIeHNE 1
28 cuctemaTusaius 3HaHuii. OCHOBHBIE 1 bubnuoreka [{OK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHAMETPUH
[ToBTOpEeHUE, 06001IeHNE 1
29 cucreMaru3anus 3HaHuil. OCHOBHBIE 1 bubmuoreka [IOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUHI
[ToBTOpenue, 0600mEeHNE U
30 CUCTeMaTH3alys 3HaHUH. 3a1a4u 1 bubmuoreka [IOK
IUIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
peuieHus
[ToBTOpeHue, 0600mEeHNE U
31 CHCTEeMaTH3alMs 3HaHui. 3agaun 1 bubnuoteka [JOK
IUIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
peuieHus
[ToBTOpeHue, 0600IIEeHNE U
39 cucTeMaruzanus 3HaHui. OCHOBHBIC 1 bubnuorexa [JOK
¢burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU
bu6nmorexa [IOK
33 Hrorosas konTpostbHas pabora 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHME, 0000IIEHNE U 1 bubmuorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edso00.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






